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Abstract: Methylal is an important raw material used for the production of chemical intermediates, solvents, paints
and fuel additives, etc. At present, reactive distillation technology is the main method for preparing methylal from
methanol and formaldehyde. In this work, the reactive distillation with a dividing-wall column for producing
methylal was proposed and simulated. The results show that the preparation of methylal by such a process can avoid
the back mixing effect of the middle component in the column and reduce the total cost by 8.09% annually, then
significantly improve the economics of the process.
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CH2O + H2O  HOCH2OH (MG1 )
HO( CH2O )n - 1H + HOCH2OH  
HO( CH2O )nH + H2O (MGn )
CH3OH + CH2O  CH3OCH2OH (HF1 )
CH3O( CH2O )n - 1H + CH3OCH2OH  













x͂W = 1 - x͂FA - x͂Me - x͂Mal (1)
x͂FA = ( xFA + A + B ) / ( 1 + A + B ) (2)
x͂Me = ( xMe + B ) / ( 1 + A + B ) (3)
x͂Mal = xMal / ( 1 + A + B ) (4)
y͂W = 1 - y͂FA - y͂Me - y͂Mal (5)
y͂FA = ( yFA + yMG + yHF ) / ( 1 + yMG + yHF ) (6)
y͂Me = ( yMe + yHF ) / ( 1 + yMG + yHF ) (7)
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KMGn =
xMGn
xMGn - 1 xMG
γMGn
γMGn - 1γHF
















xHFn - 1 xHF
γHFn
γHFn - 1γHF
, n ≥ 2 (14)






CH3OH + CH2O  CH3OCH2OH





dx( n )idmcat =
1
ṅ vi c
H+cat [ kf (T ) aHF1aMeOH - kb (T ) aMalaH2O] (16)
kf,b (T ) = kf,b (T 0 ) exp éëê -
E f,b





























进料组成为 37%（其余为 53%水和 10%甲醇），甲醇
进料组成 99.9%（其余为水），设定甲缩醛产品纯度



































































设为 0.37 m和 0.2 m。采用 Subawalla等[22]的计算方
法进行迭代得到反应段理论板数为 8，塔径为 0.8
m，催化剂总装填量为 234.9 kg，反应段持液量约
















TAC 主 要 包 括 设 备 投 资 费 用（capital









































Cp,nV n,V n = 14 πD2 × HETPn × NT,n
M&S
280 × 474.67 × A0.65 ×( 2.29 + F c ),A = Q/ (U × ΔT )，F c = ( Fd × Fp ) × Fm
Cs × Qrλv × 7200 × 3600
Cw × QcΔTcp × 7200 × 3600





































































Fig.2 Relationships between FR and methylal yield and reboiler duty of RE-C
图3 优化后的双进料型甲缩醛反应精馏流程
Fig.3 Optimized configurations of double-feed reactive distillation process
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Fig.5 Methanol concentration profiles in RD and RDWC process
图4 双进料型RDWC流程
Fig.4 Schematic of double-feed RDWC process
··966
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